The long-term goal of our research program is to better understand and quantify relationships between mesoscale dynamics, internal waves, and turbulence in shallow tidal-affected marginal seas.
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WORK COMPLETED

Field Campaigns
Since the research cruise of OUC onboard R/V Dongfanghong-2 is underway at the time of the preparation of this report (on September 27, 2006), we plan to forward the cruise report to ONR as soon as it is available to us (no later than October 30, 2006). The joint work with OUC has been very productive during the past year, with a one-month visit of PI Lozovatsky to China in October 2005 and a reciprocal 3-month visit of Mr. Zhiyu Liu, a PhD student of the co-PI Prof. Hao Wei, to ASU. The Chinese collaborators have transferred the full set of data obtained during the two field campaigns in 2005 to the PIs. A significant part of this data has already been analyzed, and a manuscript is nearly ready for submission to CSR.
A new cruise was conducted by KORDI during August 11 -17, 2006 in the same region of ECS as the 2005 cruise. This year, however, the cruise had to be shortened due to arrival of typhoon Wukong. This cruise onboard of r/v Eardo was organized by the co-PI J.-H. Lee, and PI Lozovatsky, who participated in this field campaign.
The hydrographic survey (26 stations with CTD, TurboMap, and ship-mounted ADCP measurements, see Fig. 2a ) provided information on mesoscale spatial variability of thermohaline structure in the region. A special targeted experiment was launched to capture several NLIW episodes (observed near the low tide in 2005) as well as the characteristics of turbulence generated therein. A high-resolution 600 kHz ADCP and a thermistor/conductivity CTR7 chain with 4 sensors were setup in the thermocline from the drifting ship to provide information on time/space variations induced by internal waves, simultaneously with detailed Turbomap measurements. During 25 hours (two M2 tidal cycles) of measurements at the drifting station, 164 Turbomap profiles were taken, thus enabling examination of IW-related variations of ε over the entire water column. A special mooring experiment that lasted 3.5 days included two bottom-mounted ADCP (300 kHz) and two CTR7 deployed 10 miles apart along and across the sloping bottom (Fig. 2b) to capture the NLIW propagation direction . Separate sets of atmospheric and sea level data were obtained from the IORS research platform. Very light winds and extremely high air and sea surface temperature (SST > 30°C) isolated the interior layers of water from surface atmospheric fluxes, leaving tide as the major driver of internal-wave dynamics and vertical mixing. This makes the observations quite unique.
RESULTS
A. NLIW
Episodes of high-frequency internal waves, which lasted ~ 3 hours, were detected in the northern ECS during a specific phase of the barotropic tide (i.e., low tide at 32°N, 125°E). The observed internal waves (Fig. 3) influenced the entire water column. The wave packets were conceivably generated near the ocean shelf break, approximately 200 km to the southeast of the test site (Fig. 4) . During several internal wave episodes, which coincided with the neap tide (Fig. 5 ), large-amplitude solitary wave-like features emerged preceding high frequency internal waves. Shear instability of the tidal current was explored as a possible mechanism for sustaining or regenerating internal-wave packets during the course of their propagation.
It was suggested that the rotating velocity field of tidal current may support sufficient vertical shear within the wave packets to cause outbreaks of K-H instability. These instabilities may gradually transition to more symmetric Hölmböe waves, following the increase of the bulk Richardson number. 
B. Turbulence
Reversing and rotating barotropic tidal flows affect, in different ways, the turbulent kinetic energy dissipation rate ε, friction velocity and shear structure of the (i) lower part of the water column of the shallow inner shelf of China and (ii) water column over a deeper sloped bottom on an outer shelf, viz., * u (i) Vertical shear generated near the sea floor, slowly "propagates" to the water interior (Fig. 6) , with a phase speed of ~ 5 m per hour, when the tidal vector rotates over a slopping bottom. In reversing tidal flow, the speed of shear propagation is 5-10 times higher. (ii) The log-layer estimates of in the reversing flow exceed the skin friction layer by less than 10%, on the average (Fig. 7 ), but this difference becomes ~ 100% when the tidal vector is rotating. The influence of the form drag and the rotation of velocity vector have been offered as possible reasons for this discrepancy. The near-bottom turbulence on the inner Chinese shelf was found to be influenced by seiches generated in semi-enclosed bays. Seiche-related oscillations with a period of ~ 2.3 hrs were discovered near the Jiaozhou Bay, in addition to the barotropic reversing tidal flow signal. Substantial horizontal inhomogeneity of thermohaline variables as well as changes of the direction of the rotating barotropic tide led to periodic advection of warmer bottom water to the test site, triggering convective mixing and substantial increase of ε near the bottom. During such periods wherein both the bottom stress and convection dominate, substantial deviation from the law of the wall prediction was observed (Fig. 8, encircled samples) . 
TRANSITIONS
None
RELATED PROJECTS
The Co-P.I. Fernando is involved in another ONR funded project dealing with laboratory investigations of waves in coastal zone, their breaking and interacting with solid objects. These projects are funded by Marine Geophysics and Coastal Dynamics Programs of ONR. 
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